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Explosion-proof R290 refrigerant vacuum metering and filling equipment
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EXTENDED ABSTRACT

As the transition from HFC refrigerants to natural refrigerants accelerates, the demand for safe and
precise charging technologies for A3 flammable refrigerants (e.g., R290) has been increasing. In this
study, we developed a novel refrigerant charging system that transfers refrigerant to the workpiece
without using a pump, instead utilizing a pressure difference generated by a temperature gradient.
The system houses refrigerant cylinders and valve units inside a highly airtight cabinet, where a
hot-water circulation heat exchanger maintains a controlled thermal environment by heating and
recirculating the internal air. In addition, the cabinet pressure is constantly kept approximately 100
Pa below atmospheric pressure, and continuous dilution exhaust through ducts prevents leakage
from spreading into the workroom, thereby ensuring operational safety. Furthermore, by measuring
the total weight including the frame and circuit switching unit inside the cabinet, the system enables
direct measurement of the residual refrigerant in the piping, minimizing the correction value
required in conventional methods. This system thus provides a highly safe and accurate solution for
charging flammable refrigerants into refrigeration and air-conditioning equipment.

Fig.1 Appearance of the device Fig2. Schematic piping diagram of the equipment
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